JP.2572621.B [CLAIMS] 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The sheet-like heating element characterized by coming to fabricate the constituent 
which comes to mix fibrous material in iron powder, activated carbon, an electrolyte, and water in 
the shape of a sheet by paper making at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the sheet-like heating element which fabricated the constituent which 
comes to contain fibrous material, iron powder, activated carbon, an electrolyte, and water in a 
detail in the shape of a sheet further about a sheet-like heating element. 
[Description of the Prior Art] 

There are some which mixed the sulfide of the thing which a chemical reaction is made to 
produce, and the exoergic constituent which the heat of reaction used is known, for example, 
mixed metal powders, such as iron and aluminum, with activated carbon, an inorganic electrolyte, 
water, etc. which are a reaction assistant, and a metal, or the carbon matter of a polysulfide by 
making the oxygen in air contact from the former. 

These exoergic constituents are contained into the bag made from the film which prepared the 
hole in the film of the permeability which can supply air required to obtain the effective febrile 
ability as a heating element, or the film of non-permeability, and gave permeability to it. and are 
used as a heating element, and practical use is presented with them as a warming implement etc. 

These heating elements are sealed till use into a bag etc. outside oxygen nontransparent nature, 
refuse contact in the open air and are saved. 
[Problem(s) to be Solved by the Invention] 

However, there was an advantage that the conventional heating element was easy to use it, but 
on the other hand the following faults had it. 

That is, when these heating elements were used for heating of the body or a machine, 
components, etc., and incubation, also not only in when having received movement vibration, 
etc., but the quiescent state, the exoergic constituent produced deviation and the sense of 
incongruity by the formation of a form status change in the lower part in a bag by gravity, and 
also the heat generation characteristic itself changed and there was a fault that calorific value 
fell. 

Moreover, having been these heating elements at the manufacture time, and having also un- 
arranged [ that it cannot change according to these applications at the time of use ], since a 
configuration, magnitude, etc. were decided. 
[The means for solving a technical problem, an operation] 

this invention person etc. completed this invention paying attention to the ability to consider as 
the shape of a sheet by paper making, as a result of continuing research wholeheartedly that 
these faults should be improved. 

That is, this invention is a sheet-like heating element characterized by coming to fabricate the 
constituent which comes to mix fibrous material in iron powder, activated carbon, an electrolyte, 
and water in the shape of a sheet by paper making at least. 

The fibrous material used in this invention secures the opening for improving the contacting 
efficiency of a constituent and air while holding iron powder, activated carbon, an electrolyte, 
water, etc. 

Although a natural fiber and a synthetic fiber can be used and there is especially no limit in the 
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on on the surface of a heating element. 

Figs 1 and 2 are sectional views which illustrated the condition of these covenng. 

In Fig. 1 both sides of the sheet-like heating element 1 are covered with a breathable film 2. 

and the seal of the periphery 3 is carried out by the adhesion by adhesives. or thermal melting 

arrival, in addition, the film of permeability — one side — good — in this case — on the other 

hand — being alike — the film of non-permeability etc. is used. j \ 

As a film of permeability, what prepared the detailed hole is used for what laminated the thing 

which laminated perforated plastic film further on paper, a nonwoven fabric, fine porous 

membrane, and these films, paper or a nonwoven fabric, and nonporous plastic film, for example 

by the needle, laser, etc. , ^ ,., . ^- ■ * i 

In Fig. 2 , a glue line 4 is partially formed in the front face of the sheet-like heating element 1 . 

and the film 2 of permeability is stuck on this. ^. x 

What is necessary is just to be able to prevent that have permeability required for generation of 
heat as a material for these covering, and the object kept warm is polluted by shift of the 
component of a sheet-like heating element. 

Exampte^l It mixed in 20g of reduced iron powder which contains 80% for bulb 3g and the 
following [ grain-size 200mesh ] under nitrogen-gas-atmosphere mind. 7.5g of activated cariaon 
fi-om coconut shell, and 500ml of water which dissolved NaCI 16g. and churning suspension was 
carried out Suction filtration of this suspension was slushed and carried out to the Buchner 
mold funnel which covered with the filter paper with a diameter of 1 10mm. and the water content 
about 45 wt(s)% sheet-like object was obtained. This object was used as the water content 
about 40 wt(s)% sheet-like heating element by centrifugal hydroextraction. _ 
The thickness of the obtained sheet-like heating element is 5mm. and sealed this thing into the 
bag outside oxygen nontransparent nature. . , j * ii. 

Example 2 When the sheet-like heating element obtained in the example 1 was picked out from 
the outside bag and it judged to 5x5cm and was made to generate heat on styrene foam in the 
air of the room temperature of 20 degrees C, and 65% of relative humidity, as shown in Rg^ . 
after 5 minutes, the temperature of a heating element became 80 degrees C or more, and it had 
practically sufficient febrile ability. . j , 

Examples 3-5 As shown in the 1st table, the rate of activated carbon was changed, and also 
three kinds of sheet-like heating elements were manufactured like the example 1. 
When this heating element was cut out to 5x5cm. respectively and it was made to generate heat 
on styrene foam in the air of the room temperature of 20 degrees C. and 65% of relative 
humidity, febrile ability as shown in Fig. 4 was obtained. 
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Examples 6-8 The 3 kinds of sheet top heating element obtained like the example 3 was cut out 
to 7 5x7 5cm respectively, the plastic film of the non-permeability which does not have **** for 
the plastic film which has 330 air holes with a diameter of 0.3mm in one side on the other hand 
was made to pile up mutually, respectively, and it covered, and the seal of the circumference 
was carried out by thermal melting arrival, and the sheet-like heating element of the same 
configuration was obtained with having been shown in FigJ. . 

When the floor cushion pinched this heating element and it was made to generate heat in the 
room temperature of 20 degrees C. and the air of 65% of relative humidity, as shown in Fjg, 5 , 
practically sufficient febrile ability was obtained. Moreover, contamination of the floor cushion by 
shift of the component of a heating element etc. was not seen at all. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Figs. 1 and 2 are sectional views of the sheetHike heating element of this invention, respectively, 
and Figs. 3 - 6 are drawings having shown febrile ability, respectively. 
Each number of a drawing is as follows. 
1 .... A sheetHike heating element, 2 .. Film 
3 .... A periphery. 4 Wearing layer 
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DRAWINGS 



r Fig. 1 ] 




[ Fig. 2 3 




) 5 10 15 20 25 JU 



[ Fig. 4 ] 
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